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the rotor sines ths previous transmission; (li) the amber of revolutions of 

the anemometer since the previous transmission; (iii) the instantaneous mag- 

netic heading of the hue?; (i-) the instantaneous hearing of ths wind illa- 

tive to the buoy. These wireless signals turn on the magnetic tape recording 

equipment in the land-based observatory so that the data is available roi- 

reduction in recorded fom. The operation of the receiving station is en- 

tirely automatic except for occasional changing of reels of recording tape. 

The system in use at present works satisfactorily over distances up to k$ 

miles. Rough weather, even of moderate gale force, does not harm the buoys. 

Calibration of the rotors was carried out in a tidal channel on the is- 

land. Because the buoys are free drifting they do not measure the velocity 

of the surface drift relative to the ocean bottom. They measure the vecto- 

rial difference of the surface velocity and the velocity at the depth of 

the drogue. The areas ox the can «ud rotor together (in the surface water) 

and of the drogue (in the deep water) are nearly equal so that the actual 

speed of the vectorial difference i-> twice the speed past t«« surface rotor. 

The orientation of the buoy is determined by the direction of the vectorial 

difference. In this connection every effort has been made to reduce the 

area exposed to the wind. There is a small deflection (averaging 10°) of 

the orientation of the buoy from the direction of the vectorial difference 

of surface and deep velocities, due to Magnus effect of the rotor. A cor- 

rection for this has been made on the basis of eiperiaeo'vS made in a tidal 

channel; and the sense of rotation of the rotor was reversed in some of the 

later buoys in order to eliminate this possible source cf error from the 

data. 
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The telemetering itself is done in the following manner: the various 

sensing elements operate variable electric resistances, which produce varia- 

ble audio frequencies which in turn ere transmitted as a modulation of the 

radio frequencies. It is believed that adequate precautions were taken to 

prevent possible errors in the telemetering system. Messrs. Robert 0. Walden 

and Donald Parson, Jr. collaborated with me in the design and construction 

of the buoya. 

n.  DISCUSSION OF DATA 

The original data from the buoys, including all cases where the buoys 

were not near to the shore of the island, is collected in Table I. Perhaps 

the most striking feature of this data is the considerable irregularity of 

the currents even during days while the wind is fairly steady. In his dis- 

cussion of the current sessurcmsnts which he sads on board the RArnauer 

Hansen" in 1930, Ekman (1953) has called this irregular motion a kind of 

"macro-turbulence**. As a result it is difficult to extract from the data 

definite statements about such things as: (i) the deviation of the surface 

current from the direction of the surface wind; and (ii) the ratio of cur- 

rent speed to the speed of the wind producing it. Ekman (1953) attempted 

to analyse his data for "Armauer Hansen" anchor station D in order to find 

the answer to these questions and to delineate the drift current spiral, as 

a function of depth. Because of the macro-turbulence the results of his 

analysis were disappointingly indefinite. The purpose of such an analysis, 

of course, was to verify in the de«p ocean the results of nis theoxy (lyusj. 

The present buoy measurements are confined to the surface. They cover 

a longer period than those made on the "Armauer Hansen". It is therefore 
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hopeful that certain features of drift currents nay emerge sore dearly from 

the confusion of the macro-turbulence. 

In order to appreciate hcv serious an obstacle the aacro-turbulence is 

to a simple analysis of the data, an analysis can be made of all the wind 

vane readings obtained from buoys 2, 3, U and 8 (Table II). The current di- 

rection correction due to the Magnus effect on the r-»tor has been applied. 

As can be seen, there is a very large scatter of the angle of deviation c 

the current from the wind; at one time or another every possible angle has 

occurred. On the average, however, there is a greater frequency of small 

ssgles of deviation showing that usually a current does not run against the 

wind, Moreover, there is a rather definite indication that currents to the 

right of the wind are acre frequent than currents to the left of the wind. 

Th<5 mode of this frequency distribution lies at about 20 to the riaht of 

the wind, but it is obvious that this type of analysis of the data, including 

as it does all cases where the winds were rapidly varying, and all cases with 

pronounced irregular motions or possible inertial oscillations, gives at best 

a very diffuse and indefinite kind of answer to question (i). Similar ob- 

jections can ba raised to an attempt to make a gross average for determining 

the ratio of current to wind velocity. A more rational approach is to study 

individual cases where the wind was observed to be steady. Of course the 

currents are not exactly steady during the same time. The question arises 

as to how long a tise interval to employ for the study of Individual cases. 

Hasan (190?) inHieated that after the onset of a wind the average of the 

current for the first 24 hours (at 30°H) is a very close approximation to 

the theoretical current produced by a wind of infinite duration. Thus, in 

I 
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attempting to find answers to questions such as (i) and (ii) (above), 2It- 

hour vectorial averages of wind and current are foraud for days of steady 

wind. The concept of a steady wind is subjective. 

The data obtained from October 28-31 is a good sample of the relation 

between wind and currant as it actually appears in nature (Figure J>). Dar- 

ing October 28 the wind began to blow toward the north and by nldnight was 

blowing about 23 knots; the currents, which were at first weak and variable, 

gradually veered to the right of the wind and grew stronger. Early on 

October 29 the wind itself veered until it blew toward 1KB. The current 

veered, too, and executed a rotatory motion about a mean velocity about 1(2° 

to the right of the wind. During the afternoon of October 30, the wind 

dropped rapidly, and the current began to execute a rotatory (inertial) ra- 

tion about a sero as an velocity. By October 31, the winds were light and 

variable and the motions of the current were very irregular and confused. 

All evidence cf a simple 2U-hour inert-ial period was gone. During the win- 

ter of 1953-195U the currents in the Northwestern Sargasso Sea are most 

often in a confused state such as depicted on October 31. It is only dur- 

ing days of steady strong winds, and immediately following them, tuat the 

theoretical features deduced by Ekman (1905) are clearly defined* 

Table III contains means of wind and current for all days during which 

the wind was steady. It was prepared for the purpose of examining the data 

from the 2U-hour mean "case history" point of view. 

i 

in. THE ANQLE BETWEEN THE WIND AND CURRENT 

Two independent ways of measuring the angle between wind snd current 

are possible,. The angle may be determined by comparing the mean wind 

K-w- -janm»-juu—wi 
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I 
?    *     direction at the observatory with direction of the current given by the nag. 

I 
netic compass on the buoy (Method I). The augle nay also be determined di- 

rectly from the wind vane on the buoy, which measures the instantaneous 

angle between wind and buoy orientation (Method 2). Although this latter 

method is direct, it is likely to be mure erratic due to gustiness of the 

wind - the sampling of wind direction from wind vane measurements on the 

buoy is naturally much poorer than the continuous records available at the 

observatory. 

By both methods it is seen that (in agreement with Ekaan, 1905) the 

current is to the right of the wind, by an angle varying between 30° and 

60°. During weak winds there is a greater spread of angles, and on the 

average the angle appears to be less than for strong winds. 

IV.  THE RATIO OF CURRENT SPEED TO WIND SPEED 

The ratios of current speed to wind speed cited in T?ble IH are about 

twice what would be expected from Ekman's study. When plotted on a loga- 

rithmic scale (Figure 6) these data give some indication that the ratio is 

uot independent of wind speed. There is enough scatter in the data to pre- 

vent certainty concortiiDg this point. EkmSTi vl?05/ discussed the case cf 

a "quadratic" law of friction in the sea, and showed that in this case the 

current speed would be proportional to the three-halves power of the wind 

speed (rather than linearly proportional). The very limited data at hand 

sncrgests the reality of this law of friction, but of course does not prove 

it. The solid line in Figure 6 depicts the linear law; "ohe dashed line, 

the three-halves law. 
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V.        THE PRESEHCE OF IHERTIAL OSCILLATI01B 

The design of tLa rig used on these buoys is not ideal for detecting cr 

studying inertia! oscillations because, as Fredholm (Ekman, 1905) shoved, the 

inertial motions penetrate quickly to layers below the depth of frictlonal 

influence, and hence the inertial, or quasi-periodic, tern in the rectorial 

difference of Telocity is likely to diminish quickly if the deep drag is not 

much below the depth of frictlonal influence.    Very clear and distinct rota- 

tory currents with 2U-hour period were observed on 1U separate days (Table 

17) I they were quickly damped out (whether by vertical diffusion of momen- 

tum, or horizontal dispersion of energy in the form of gravity waves is un- 

certain).    The s®isss of rotation in every case was cum sole.    Comparison of 

phase, to time of transit of the moon results in a complete scatter, thus 

ruiing ouu tne JLikeiinooa -cnat these zu-nour periods are innar tidal cur- 

rents.    There is also no relation to time of day, thus ruling out solar 

tides. 
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ISOO 230 12         8 1526 130 OJO 230 
1800 2kS 3        8 182$ 210 0.00 210 
2100 260 2         8 2125 230 0.k2 190 

DM. 8 0000 260 2         8 002$ 2» 0.5* IK 
fa 09k) 0300 260 2         6 0325 as OM 225 

0600 - oala     8 0625 2k0 0.S6 lko 
0900 010 k        6 092$ 215 0.13 295 
1200 035 >        8 1225 200 0.36 020 
1500 060 6        8 1525 269 0.S6 JW> 
1800 125 3         8 182$ 280 IMi cos 
2100 US k        8 212$ 285 OM, <kS 

u*e. y OOOO m k        6 0025 350 0.60 300 
K1037 0300 130 6        8 0J25 330 0.07 320 

otto 130 7        8 0625 115 0.52 315 
0900 120 6        8 c??S TOS 0.k9 330 
1200 ISO 8         8 122< nn »M tie 
ISOO 135 11         8 1$2S 030 0.S2 300 
1800 120 U        8 1825 080 0.S6 215 
2100 130 7        8 212S 200 oa3 090 

Das. 10 0000 120 7        6 0157 090 0.61 rrc 
•m 1129 0300 ISO U        6 060 0.k9 2kS 

0600 180 U        8 0625 080 0.63 275 
0900 180 15         6 0923 060 0.39 280 
12m 200 18         8 1223 060 0.29 305 
ISOO 225 17         8 1521 080 O.83 26- 
1800 225 IS         6 1321 OSS 0.95 «> 
2100 255 Ik        8 2121 095 0.53 260 

DM. U COX _ cola     6 0021 I* 0.70 260 
TK 1219 02uu 2k? 1.          0 0321 uo 0.90 260 

06C0 2iO k      a 0621 ISO 0.63 300 
0900 230 6        8 0921 ISO 0.11 290 
1200 Ott 3        8 1221 195 0.83 115 
1500 nfti 10          « 1521 1« o.s; OOO 
1800 o*5 10        8 1821 200 0.70 010 
2X00 090 U         6 2121 195 0.00 020 

WfcMWW>irwtT.*"*i* aWan»-M*>« 
f 
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local 
Timm 

Kit* 
M. 

Trou. 
n>» 

Corr-ot Mat 
d». •k Ur. kali Um 

t&» 0000 090 12 1 0021 230 o.k» 010 
• uoe 0300 100 10 e 0321 190 0.62 030 

0600 110 10 I 0621 195 0.k» 03? 
0900 120 11 » 0921 190 0.3. 100 
1200 ten 11 s 1221 215 0-k2 055 
WOO 180 12 a isa 205 0.1T 080 
1900 200 ik a iac 120 0.32 ISO 
2100 220 12 a 2121 100 O.kO 225 

DM.  1] 0000 220 15 e 00Q 090 0M 215 
*wi356 0300 225 15 • 0321 iao 0.16 185 

0(00 »»5 Ik a 06C1 1T0 0.56 200 
0900 230 1) a 0921 120 0.0T ass 
1200 21)0 IT a 1221 125 OJO 2*0 
1500 2M Ik t 1521 120 0.60 235 
Woo 220 11 a 1*21 HO o.a. 180 
2100 210 11 a U21 m 0.07 135 

DM. Ik 0000 220 13 a 0021 195 0.T6 US 
1» lite srx IM 12 a 0321 120 0.TJ 21S 

0600 210 13 a ««1 1T0 «.n 160 
0900 220 13 a one IS! o.» 160 
1100 2»0 15 a UK 160 0.9* 135 
lSoo >10 U a 1521 195 0..T0 IkO 
1800 2X0 Hi a laia 160 0.29 160 
2100 210 ia a HIT IS 0.BT 130 

DM. IS 0000 210 « a 0017 250 04a 095 
IK lilt 0300 210 IT a 031T too u.k9 03$ 

0600 210 16 g 0617 155 0.07 170 
0900 220 20 a C7L7 150 - 220 
1200 210 21 
1500 270 10 
Hoc 330 12 
2100 ISO 16 

DM. 16 0000 150 12 
Tii ioiu 0300 m 9 

0650 on; J - . - • 
0900 ow 3 
1200 030 3 
\;oo ISO k T 1538 3w> . - 
iaoo 000 6 T 1>3» 310 0.53 - 
2100 occ s T 2139 au O.id - 

local *1M —1 
SB. 

Tr-u. 
TIBS 

OMTM. •ft ad 
Or. iff Or. »!=>lt ftt» 

&» 8000 210 22 T 0036 065 0.6k . 
mint O30O 210 22 T 0336 065 0.T0 - 

060C 210 22 T 06J6 065 0.6T - 
0900 210 19 T 0935 095 0.1S - 
1200 210 22 T 1235 085 o.«» - 
1500 210 19 T 1535 OTS 0.6* - 
1800 210 16 T 1835 095 0.69 * 
2100 no 15 T 2135 110 0.25 " 

DM. 23 005** 230 9 T 0035 090 0.36 . 
m» 0300 21S 6 T 0335 110 0.T3 - 

0600 _ _ T 1*35 .25 0.60 - 
0900 250 k T 093* 135 0.52 - 
1200 260 6 7 1235 165 0.21 » 
1500 260 6 T lS3k 105 1.13 - 
1*00 250 6 
2100 250 9 T 213k 105 0.52 * 

DM. 2k 0000 260 IT T 003k 230 0.52 . 
T-J*B 0300 MO 20 T 033k 110 C.£- - 

0600 Iw 21 T 063k 120 0.13 - 
0900 260 21 T 093k 095 0.T0 - 
1200 2T0 12 T 123k 130 0.70 48 

lSoo 030 a 7 lyjMj C.7C - 
1800 020 11 7 183k 3k5 o.A * 
2100 000 10 T 213k 275 0.16 * 

DM. 2S 0000 00O 11 T 003k 250 0.73 „ 
0300 020 10 T 033k 285 O.TO - 
J6C0 030 9 T 063.S 270 0.66 - 
0900 okS 5 T 093k 300 0.17 - 
1200 OK 1 T 123k 315 o.io - 
lSoo 120 3 7 153k 065 o.ST - 
1800 180 T T IB* 0*5 0.S3 - 
2100 210 12 T 213k 065 0^9 " 

...    -« ecos 210 22 7 QCJftj 065 G*j|2 . 
IK 0029 0300 210 20 T 033k 130 0.M - 

0600 210 32 T 063k OTS 0.7k - 
0900 2SO IS 7 0932 10s 0.71 - 
1200 320 12 T 1232 ITS 0.73 - 
lSoo 320 n T 1532 190 0.0T " 

Ic-al 
TlM 

m»J       BMT BW. 
TUM 

CWIM* <U 
M.T. **     •>. •fir. not. TO* 

1953 
Set 17 0000 330 3        T 0038 OTS 0.k3 
« 1T27 03=0 300 S         7 0338 ITS 0.07 _ 

0600 280 10       T 0638 125 0.62 . 
0900 300 It       T 0938 1T0 0.52 . 
1200 320 Ik        T 1218 1*J S.S> _ 
15cc JJW i5         T 153T 270 0.55 - 
1000 3» 15         T 183T 295 0.1T . 
2100 320 XT        T 213T 150 0,60 - 

DM.   18 0O00 320 Ik        T w3T 250 0.60 
J11182T 0300 320 IT        7 033T 215 o.kS - 

0600 320 Ik        7 063T 265 O.TT . 
0900 310 Ik        T 093T 220 0.00 . 
1200 31c 0        ? **3I 1*. D.78 • 
1500 320 10        T 153T 190 o.a • 

1800 320 18        T 18T7 225 0.69 - 
210C 320 21        7 2137 235 0.00 - 

DM. 19 OJUU 320 23        T 003T 210 0.6k 
TO 1928 0300 125 12        7 *m fi» U.70 . 

0600 325 18        T 0637 220 0.75 m 

0900 its 17             T ftm 99c rt    M 

1200 120 18        T 1237 1*5 0.76 . 
1500 320 18        7 1537 235 0,90 . 
1800 320 18        7 1837 220 0.80 „ 
2100 350 15        T 2137 190 0.18 " 

DM. 20 0000 150 11         T 0037 225 0.70 
M2028 0300 3U5 9        T 033T 190 O.TO . 

0600 «0 6        T 063T 180 0.60 _ 
0900 fto 6        T 0936 250 0.15 . 
1200 M 6       T 1216 225 0.31 _ 
WM 2T0 2          T 1536 210 0.62 «, 
1.800 270 2        T 1836 210 0.53 _ 
2100 2T0 3        7 2136 HO 0.55 - 

DM. a 0000 270 7         7 0036 120 0.:.' 
W 212j 0300 270 6        7 0336 IM 0.07 - 

0600 m oala     7 0636 US 0.62 _ 
0900 270 }        7 0936 o~ 0.59 . 
1200 200 IS         T 1236 095 0.14 „ 
1500 195 ia      T 1536 MS 0.50 . 
ifc-o 210 IS        T 1836 065 0.28 . 
2109 210 16        7 2136 ot> 0.36 * 

Tloo Or. ft •.. BM <Hr. bat. »«»• 
iS. 0000 2S0 Ik 
W03U 0300 

0600 
590O 

270 
270 
2o> 

9 
a 
T 

1200 2T0 9 6 Uk6 115 0.66 260 
150O 270 T 6 1S2T 130 OJ16 280 

6 xot> ISO 0.07 225 
1800 250 6 6 Man IkS 0.85 225 

6 19*6 2T5 0.71 ISO 
2100 150 6 6 2127 255 0.59 ITS 

6 22.14 255 0.71 ITS 

DM. 31 0000 KSO 12 6 0027 130 0.67 230 
no3S9 6 0114 090 O.ST 230 

0J.C Xu 8 6 0327 3SS 0.50 080 
6 Gkk6 090 0.20 355 

0600 250 12 6 0627 090 0.2T 355 
6 0714 065 O.TT 000 

OjuO 250 18 6 09ka 095 0.65 2k0 
6 lou 105 0.66 210 

1200 250 22 6 1228 IIS 0.75 2kO 
6 1*1 A .rt«r t.SO 255 

1500 250 22 6 1S29 06> O.TT 2k0 
6 16k» 095 0.1T 225 

18CJ 250 21 6 1828 105 0.69 IkS 
6 19k» 095 0.T8 025 

2103 330 n 6 212* 115 0.7k 005 
6 221,9 130 0.87 355 

Jlrl 0000 330 25 6 0028 130 0.97 oo« 
« ifcU 6 autf ISO 0.80 ms 

0300 330 :i> 6 0328 18) O.tl on 
6 ana 115 0.69 355 

0600 330 a 6 0628 120 0.8T 035 
6 OTkJ 160 0.71 115 

0900 330 18. i OS28 IkO 0.80 030 
6 lot" 125 0.7k COS 

1200 330 16 6 122* 130 0.71 025 
6 1351 320 0.08 025 

1500 310 11 6 1651 120 0.71 120 
1800 310 11 6 1830 US 0.59 030 

6 1951 105 0.S5 #5 
210c 310 10 6 2130 055 0.71. 060 

6 2251 J10 0.7k 000 

"'    11 
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71*. <Ur. ••f* Be. TUB air. •sou *••» 

Jan.  7 0000 32* 1) 6 0030 105 0.63 2»5 
TIIOMO 6 mil 120 0.11 W5 

0)00 3)0 13 6 0330 095 o.M okS 
6 0451 120 0.00 *s 

0600 3)0 13 6 06)0 120 059 as 
6 0751 120 0.63 355 

0900 340 11 6 09)2 125 0.67 295 
C 1053 130 0,71 )5S 

1200 340 9 6 12)2 MO 0.70 030 
6 1*3 iko 0.21 29S 

ISoo 0)0 7 6 1532 165 0.2k uko 
6 1*53 ITS 1.06 025 

laoo 050 3 6 19» »05 0.70 000 
6 1953 1*5 0.6J OkO 

noo _ M9B 6 2132 195 0.70 OkS 
6 225) US o.rc 125 

son.  3 0000 MM 6 00)2 «5 0.6) 12$ 
IK 0436 6 CC53 165 0.15 170 

0)00 . ul> t 03)2 295 o.m US 
6 <*53 220 0.60 100 

0600 060 1 6 0«3» 210 o.ei UO 
0900 120 3 6 093k 270 0.71 OSS 

6 105k JU> U.07 090 
1200 u 123k 2*5 0.67 as 

6 U56 2S5 e.n 036 
1500 too 1 6 1534 2*5 0.67 060 

6 1656 305 0.66 as 
uor> 210 20 6 18* 045 0.59 )5S 

6 1956 )bO 0.63 355 
noo 200 19 6 233k yto 0.70 015 

6 2256 025 0.85 18$ 

Ma.* 0000 210 19 6 0O3k as 0.59 3$$ 
6 0156 0)0 0.1k 355 

"•*^V <.; 22 6 as )50 0.35 *S 
6 oos 0.77 OHO 

G<-JJ 7H1 19 6 06* 3? 0.6T OS 
6 am 0.77 060 

1^20 2 ID 20 6 09)6 031 • 001 
6 1056 £05 0.63 358 

uoo no »3 6 1236 OK 0.77 356 
6 13" OX 0.0* - 

MOO 210 19 6 1556 005 1.68 002 
1800 240 7 6 16)6 0.13 m 

6 19W 102 1.6T 356 
uoo 000 9 6 21)6 110 0.06 . 

6 MS* 212 " 097 

L*<*1 •lad Traaa. 
Ma* 

Garraat «1M 
air. •f* dlr. faDta Y*M 

lOtl 

J^fs 00 X) 020 8 6 0036 301 o.X - 
IK 082* f. 0156 n.2 0.20 - 

iyoo Ojj i* o U3JO lb7 1.1(0 059 
6 04S« 175 0.35 000 

0600 060 5 6 06)6 298 o.BS Okl 
6 OT56 297 0.77 Ok2 

0900 0)8 li 6 WfcO 295 0.6? 105 
6 1056 270 0.53 )« 

1200 085 5 6 1240 212 0.63 
6 1356 217 0.00 059 

1500 063 5 6 1SU0 3» 0.66 012 
6 1700 26k 0.69 012 

1800 090 in 6 1/11.7 26k o.lj 042 
2100 1» 14 6 2142 270 OJtl 026 

Ju. 6 0000 170 17 6 0042 270 0.11 on 
1*0923 6 0200 297 Q.ii - 

030O 180 19 6 oju 311 - 000 
6 0500 330 0.62 356 

0600 185 19 6 0642 321 0.62 35* 
0 o*oo 330 0.59 me 

0900 220 Ik 0 09U2 005 0.7k 352 
6 1100 201 0.6» (mO 

1200 225 9 5 1242 012 0.56 000 
6 1400 076 o.?r 070 

3500 260 6 6 iSe 076 0.66 3)8 

vOOO 
OJOO 
0600 
0900 

120C 

1500 
1800 
2100 

6 1700 060 0.62 
• u£          Z             it Iw iM> V.Of               1JO 

6 2000 OU 0.60 
225     Ik                                     - 

220      2k                                         - - 
as     26        - - - 
210     20                                     - - 
200     1c         6 uyiu 153 -            000 

6 1100 121 0.6)        3)8 
305     IS         6 I2U* 119 0.21        ODD 

6 IkOO 152 -             *)8 
W     H         6 15k2 1)0 -            3)8 
315     16                                     - - 
315     20         6 211.2 092 000 

6 2)00 066 0.27 

Local 
TIM 

• '.Id 
l\r.   <*k 

•or Traaa. 
TM* 

Cui'iaul • lnd 
dlr. lam MM 

JE? « 0000 as 20 6 0Dk2 09$ o.ee 1 
. 

nuos i 0*00 100 :.u COS)                              1 
0)00 320 19 6 0342 110 0.4) 000                     1 

6 6788 i=7 w.M 3U1 
0000 3)0 20 6 0600 154 9.56 261 
0900 )30 22 6 0944 160 . 27$ 

6 1100 122 0.10 000 
1808 58 f 124k 131 0.7k 000 
1500 3)0 20 6 1545 103 0.77 000 

6 1700 155 0.90 000 
*scc 335 22 6 1*45 15* 9.07 3)8 

6 2000 160 0.27 000 
2100 335 20 

M. 9 0000 350 ly 
musk ooo 330 13 6 0500 270 - 000 

0600 345 15 6 0642 19Z 0.43 000 
0900 000 10 6 1100 168 0.S6 $ 12OT rr.-. 13 6 1242 m 0.6) 

6 1400 202 0.95 000 
1500 000 7 6 ISM 2)0 0.56 ooo                      1 

6 1700 168 0.27 • 
1800 010 s 6 1846 239 0.64 22k 
2100 - «ola 6 2128 097 O.S6 08$ 

Aa. 10 0000 
ni2k3 0300 

0600 
0900 

225 
22S 

6 
7 

- 
: 

1200 220 10 6 
6 

Uk9 
IkOO 

3)0 
3W o'ss X* 

3S6 
ISoo 190 12 6 

6 
1546 
1700 

)S0 
35* 

0.69 
0.55 

000 
000 

iouu W Ik 
non 195 17 

J«o. U 0000 its )* 
mi33j oys 

0600 
195 
220 

20 
21 

0900 22$ 17 6 
6 

0951 
UOO 

*9 
005 1.62 boo 

1200 220 20 6 1413 357 0.15 000 
1500 210 21 6 

6 
1552 
1700 

00a 
00* 

O  *A 
0.83 boo 

1800 200 16 
2100 200 16 

Jo. 12 0000 190 22, 
t»lk2S 0)00 190 21 6 0)42 

Mm 
026 

c"— 
000 

0600 2kO 26 6 
6 

0642 
0*00 

a7 
00* 

0.76 
0.88 

159 
003 

0900 245 26 6 
6 

09$) 
1141 

041 
10) 
on 

0.11 
0.8) 

3S2 
00* 

1200 270 e 6 1253 CJ» 358 
6 1414 060 0.66 » 

1500 250 10 6 15$) 078 0.88 150 
1800 245 a 6 2015 vn • 
2100 270 e 6 2153 121 o.a 353 

A 2305 - 1.16 007 

Jan. 13 0000 300 11 6 0053 060 o.k» Ok? 
IK 1519 0)00 300 12 6 

6 
03S) 
OS IS 

1S2 
152 

oM 
1.10 

26k 
26k 

0600 310 14 6 
6 

0653 
0*15 

121 
00.O 

0.84 
o.is 

000 
=00 

0900 3)5 21 6 
6 

09$) 
1015 

264 
264 

0.70 
0.76 

098 
221 

J««. 26 0000 355 1) 
IK 0107 0300 030 U 

0600 
0900 % 7 

6 : 
12UU 065 7 9 124$ 293 0.3S 026 
1500 070 6 » 1545 0.56 
1800 m k ? 1845 au 0.66 350 
2100 090 k 9 21W 031 0,71 305 

Jin. 27 0000 090 S 9 ook7 *» 0.20 312 
til 0151 0)00 090 k 9 0347 06) 0.52 286 

O600 100 k 9 0647 048 0.S7 287 
0900 105 $ a 0*4 045 0.66 3U 
1200 100 6 9 1246 005 o.k9 260 
ISoo 090 1 9 i54S 3)4 0.34 x» 
1800 - 0*11 9 1845 350 c.59 3)6 
2100 - MM      9 2145 034 1.5k )k* 

lOC*l 
Tim 

Mod 
3CT"B£ 

Tr*M 
TMa 

Currant Utct 
•*M Hr kiota 

wa 
1ST 8 oooo 280 10 
TK 1221 0)00 

0600 
v/00 
1200 ISO 7 _ . - - _ 
1500 140 14 14 1637 307 . 000 
1800 180 17 

14 
1937 
2043 

0O1 
359 

0-72 
0.45 3U 

2100 225 24 

Nb. ;- 000(1 ?.&; 26 . . _ . 
W131S 0100 •to 50 

0600 ZKO 41 » _ . . m 

"• 1(6 30 Ml 

Ik .'145 095 0.96 
OOO 
270 

uno rtn 16 11 :J40 096 i.UO 280 
ISoo 75T. IS 14 lUkS 140 l.Oi i* 
1J00 280 20 
2100 780 2' 

-      ' - 
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S NOTES ON TABLE I 

Buoys 8, 9, and Hi were all rigged as shown in figure 2; buoys 6 and 7 

were rigged with the deep drag on a bridle directly beneath the canj buoys 

2, 3, and k were rigged the sane as Figure 2, but the deep drag was replaced 

by another rotor similar to that at the surface. The depth of the deep drag, 

of the surface rotor, and the Magnus correction applied in determining cur- 

rent direction from the rough data, were as follows: 

Buoy No. 

2 
3 
h 
6 
7 
8 
9 

Depth of Depth of Current 
deep drag surface direction 
(or rotor) rotor correction 
(feet) (feet) 

150 5 -10° 
200 8 -10° 
150 8 -10° 
170 S uiikncwn 
120 8 -25° 
530 13 -10° 
150 8 +10° 
300 10 +10° 

It is probable that there is a systematic error in all angles measured by 

buoy 6. 

The notation "TM* means the Bermuda Time (GMT - h hours) of Greenwich 

upper transit of the moon. The anemometers on the buoys were so unreliable 

(due to circuit troubles) that all of their data is omitted. Winds tabu- 

lated are those on & 50 foot mast at the observatory at Bermuda. The ex- 

posure was not ideal, there being several hills, and a large building in 

the neighborhood. Particularly, the anemometer is partly sheltered from 

west winds, 

The notation "Trans. Time" means the Befamda time at which the buoy 

«.•,&!iiVMmiiMmy*-'*->~i- ••'•' •«--  —- ;n HI mi ' .*ii*»»*^- MIWIilli w   T'JfJ* 
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wireless transmission was received. The current direction is the instanta- 

neous magnetic direction of the surface current (veetorial difference of 

surface and deep) with the above corrections applied. The current speed is 

an average for the previous three hours (in the case of buoy 6, 90 minutes). 

The figures under "Wind Vane" are angle between the geographical orien- 

tation of the buoy and the wind direction measured by the vane on the buoy* 

Thus an angle of 000° asans that the instantaneous wind end unconnected cur- 

rent -rectors point in the same direction; an angle of 030 means the uncor- 

rected current is 30° to the left of the wind; an angle of 320° means the 

uncorrected current is U0° to the right of the wind. 
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i or Drmnoa or 

• 2, 3, k, •>» e 

170 1 • 010 1 
i«o » 4 020 1, 
ISO i 7 090 I 

*0l 1*01 II 
UOI 25 o$ot, 
120 1 30 060 1 
UOI 8 070 I 
UO 1 000 I 
090 1 54 OKI 
otoi 61 100 I 
0701 79 110 L *! l&J 120 I s: in 

1A1 Si 
0)0 1 ^ 1501 
0101 in* 19 1 
0101 192 1» i. 
000 223 

m 
2W 
297 
307 
m 
TO. 
3U 
310 
3K> 
322 
325 
331 

23 
So 
3ia 

'MU U» raatfUga •«• •» altkar «lao af Ufta 
»oUt. 

1 

2V ••out TKTOIIU. wue or couarr *K VIMS 
rot NTS am STUDT wiaW 

MM atoi Carraat latla af earn* 
«? Sooj slaw apaaa nvaatlsB apaaci ralatlaa «a «Uti 

taaca (taata) (knota) IHtbaa (1) H»U»4 

29 3 01* 20.0 040 1.09 042 1 0701 
29 ( nt 20,0 070 0.70 052 t ooo 

3 3 225 6.1 530 n   rt wo a 
4 3 305 11.2 3*5 0,41 OaO I 0*51 • 3 230 >.• S3S 0.72 0051 OaOl 

«>«> 
3 3, ».5 270 0.57 000 00 1 
2 11.2 315 o.«S 030 1 oui 

21 2 335 6.0 335 0.54 G.--1 «<* ». 
ii- 2 015 l}.0 OJO 0.57 015 1 oosi 
2-3 2 150 13.0 1W 0.50 0201 0201 

1 • 270 25 M o.oe 19 <*> 
i 240 (2) o.ia (2) (2) « 7 1*0 13.0 220 0.41 000 I 

19 7 US 14.0 22S 0.47 090 • (5) 
22 7 030 17.0 075 0.6* obi (5) 
23 7 040 4.0 115 0.a» 001 (S) 

1 S SSu la.v 13) 0.70 (3) (3) 
3-a « 0)0 1.7.0 i3l 

(3) 
0.50 

(3) 
(3) 
(3) ',... 6 ISO 1>.0 o.ol 

U<M 6 025 K.O (11 0.72 (3) (3) 
24-27 > 270 a.O 010 OJMt UOI 055 : 

9 « ire 23.0 <»> i.«5 (•) Wi 

(I) 

(!) 

(2) 

(3) 

(U 
(S) 

Us aatlra 2* hoan, bat alaaa blaa «••» tar Cawtaajl iata sst aval* 
aravlaaa foar daya. 

aaaa Ci~-d» aatnlaM *•••:.;; af lirjs cscUl 

aallaa bs« •**«*» ajpjfaMa am** • to faoltr hrtaiai af *aa? 4. 

Oanaot a>.ta art aaaUaala for aatlfa 2li kaara. 

mticu unirtraa UD run m ntrs smam 2a-axB 
•onTOKT comma,   MI CUB at cm sou. 

i 

Tlaa af • 
•orthr.lj Rav 

Ha/ laaj iaaUtaaa Leu£l !ten Inawrt 
(aaata) Mar tlaa laaar « 

Oat. 29 3 0.20 1300 1310 
30 3 0.25 OSOO 0530 

not.   1 3 0.13 0100 003: 
S 3 0.10 2030 llax 
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LRJEHDS SDR FIGURES 

Fig. 1* Tracks of the various buoys around Bermuda.  Contours of the 100 

and 1000 fathom lines are drawn in about the island. The tracks of dif- 

ferent buoys are shown by different qualities of line. The Roman numer- 

als indicate the month and the numbers Immediately following them the day. 

Tracks ending in shallow water show buoys that came ashore. Tracks point, 

ing off the chart indicate buoys which drifted out of radio-direction- 

finding range but which were still able to telemeter data properly. 

Pig. 2. Schematic sketch of the buoy showing the radio mast and meteorologi- 

cal instruments above water, the current rotor and the deep drag each 

attached to ends of the outrigger arms. 

Fig. 3* Detailed sketch of the construction of the rotor. 

Fig. U. Sample bathythermograph soundings showing the mixed water conditions 

i 
I 

prevailing through most of the period of measurement. 

Fig. £. Sample daily records of wind and current showing the response of 

the current to a strong wind and the aftereffects following it. 

fig. 6. Logarithmic graph of mean wind against mean surface current for 

days with stei 

slope of 1.5. 

days with steady wind. The solid line has slops of 1.0: the dashed line, 
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